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Some words appear in bold, like this. You can find out 
what they mean by looking in the glossary. 
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Rubber and Its Properties 


All the things we use are made from materials. Rubber 
is a material. We use rubber for many different jobs. Tires 
for cars and buses are made from rubber. Rubber bands, 


tennis balls, rubber gloves, toys for pets, washers, plugs, 


and cushions are all made from rubber, too. 










Rubber Is used to 
make balloons. 










Rubber bands can be 
stretched to many 
times their size. 





The properties 









of a material 

tell us what it is 
like. Rubber can be 
stretched, flattened, and bent. 
It is also tough and lasts a long time. Rubber is 
waterproof and airtight. It is also an insulator, which 


means it does not let electricity flow through it. 






Do not use it! 

The different properties of materials make them 
useful for some jobs. The properties also make them 
| unsuitable for other jobs. For example, rubber is 
bendable, so we do not make knives from rubber. 
They would not cut anything! 


















Where Does Rubber (ome Fro m? 


Some of the rubber we use is natural. It comes from trees 


called rubber trees that grow in tropical areas of the 


world. Rubber is part of a liquid called latex. 
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Latex is found in the bark of these ¿3 
trees. Latex is a mixture of vi 


rubber and water. Thousands P: 
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/ This picture B 
| shows how latex is | 
|. collected from rubber | 
\ trees growing on Y 
a plantation. Wl 













Natural rubber must 
be rolled to squeeze 
out the water. 









Collecting latex from a 
tree is called tapping. Workers 


make cuts into the bark of 


rubber trees. The latex seeps | Rubber in the past 
out of the bark and slowly f People have known 
f about rubber for 
runs down the cuts into cups. Í hundreds of years. 
Chemicals are added to the 2 One of its first uses 


| was for erasers for 
2 rubbing out pencil 


latex. These chemicals make 


the rubber clump together. i marks. Rubber became 
2 even more useful when 
= scientists figured out 
remove the lumps of rubber. 2 how to make it stronger. 
= It could then be used to 


make tough waterproof 
and dried to make sheets. = seals inside machines. 


The liquid is strained to 


- The rubber is then pressed 


These sheets are made into 





rubber objects. 








Natural rubber is an important material. But most rubber 
we use today is not natural. It is made in factories from 
chemicals. It is called synthetic rubber. The chemicals 


used to make synthetic rubber come from crude oil. 


—Á Crude oil is found 














v y d 
» 
b P. + È 207 
^ , Li ^ = 
2 
x: 
" 4 TT 
/ 2 
A 
i c b ; 5 y 
: r 
y y + " A + A , 
4 T P: 
4 "X A Y d ^ Z 
E, A A p 
, ? j de 7 7 
n 2 , 
, 1 Ü e " z 
"1 , P E E 
2 
z " 
7 " 
Z 
2 7 
y 
5 
/ 
z 
í n 
E 
A 
Y 


the seabed. 








This rig brings 
crude oil from 
under the seabed 
to the surface. 
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| These lumps of 


synthetic rubber will 
be used to make many 
different rubber objects. 





Rubber factories use different mixtures of chemicals 
to make different types of rubber. Scientists are 
always trying to make synthetic rubbers with new 
and better properties. These are called special 
rubbers. A special rubber might not melt in the very 
high heat of an oven or crack in the very low coldness 


of a freezer. 


| Do not use it! 
Synthetic rubber and natural rubber are harmed by 
B some substances. Gases, oils, and sunlight make them 
weaken and crack. We must use special rubber for 


T jobs in which the rubber will touch these substances, 
B such as in gas pipes. 








working with Rubber 


Rubber comes from factories in lumps or sheets. Before 
rubber is made into objects, it is turned into soft lumps. 
This is done by heating and stirring it. 


Other substances can be 










l ` added to the rubber to 
P change its properties. 
These can make it 

more elastic or 


tougher. The 
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soft rubber is 
then turned 


into objects. 







Rubber gloves like 
these are made by 
dipping hand-shaped 

molds into liquid rubber. 


















Objects such as tires and 
hot-water bottles are made 
by pressing soft rubber into a 
mold. The hole in the mold is 
the same shape as the object. 
Tubes and door seals are 
made by pushing soft rubber 
through a hole. Washers and 
. mats are made by cutting 


shapes from rubber sheets. 









This sheet of 
rubber is ready to 
be cut into shapes. 






Making rubber | 
tough 
Io make rubber 
harder and tougher, 
it is heated with a 
chemical called 


sulfur and then 
cooled. This process is 
called vulcanization. 
Almost all the rubber 
we use is vulcanized. 





Stretchy Rubber 


Rubber is an elastic material. This means you can 





stretch, flatten, or bend it. Rubber will also go back to its 
Original shape when you let go. You can stretch, flatten, 
or bend a piece of rubber thousands of times without 

it breaking. This property makes rubber useful for 


thousands of jobs. 


Elastic bands 
are useful for 
holding things ki 

in place. = | 









 Squashed as 


p 


à it hits the 
ground. 





A rubber band can stretch to many times its original 


length without breaking. The rubber used in a tennis 


ball is squashed as it hits the ground. It then springs 


back into its original shape and bounces. Rubber 


is also used to make elastic cord for clothes and 


elastic bandages. 
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| Being elastic is a very useful property of rubber. For 
many jobs, however, we want a material that does 

not stretch, so we cannot use rubber. For example, 

we do not use rubber to make road bridges. 














chock-Absorbing Rubber 


If you hit a piece of rubber with a hammer, the hammer 





bounces off without damaging it. We say that rubber 
is shock-absorbent. For example, running shoes 
have soles made of a synthetic rubber that absorb 


shocks as your feet hit the ground. 


We protect objects from shocks with 















rubber. Some cell phones and c= > 
flashlights are covered in = 
a layer of rubber. The ) > 
telephone or flashlight 
will be protected by the 


rubber if it is dropped. 







shoes worn by 
basketball players V 
absorb shocks all the 

time during a game. 
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^ The rubber pads on this train 


^ 


v, 









à absorb bumps in the tracks. 


Some cars have rubber parts that absorb shocks as the 


` 


car goes over bumps in the road. This gives people a 


comfortable ride. Cars and trucks have hundreds of other 


rubber parts. For example, the engine sits on special 


rubber pads. These pads keep the shaking movements 


from the engine from reaching the passengers. 












‘or Friction 
N When two surfaces touch 


/ ." or move against each 





other, they meet a force 
called friction. Friction stops the 
surfaces from sliding past each other 
easily. Different materials cause 
different amounts of friction. Rubber’s 
softness is one property that makes It 
cause a lot of friction when it touches 


or moves against another material. 


Tools such as hammers and drills 
often have rubber handles. The friction 
between your hand and the handle makes 
it easy to hold the tool firmly. Nonslip floor 
— u; mats have rubber backing. The 


The rubber handle - 
on this hammer 
creates friction. — _ 






rubber holds on to the floor, 





It stops a mat from sliding 





when you step on it. | 










Rubber pads are used to 
slow most vehicles, from 4 
bicycles to race cars. A 


Rubber stops your 
bicycle when you 
pull on the brakes. 
The blocks of 

rubber press 

against the metal 
rims of the wheels. 
The friction slows the 


wheels until you stop. 





Rubbing out 
B A pencil eraser is made of rubber. Rubbing 

B the paper with the eraser wears away the 
surface of the paper that the pencil marks are 
on. This leaves fresh blank paper to write on. 
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Nearly half of all the rubber produced is made into tires 
for cars, trucks, bicycles, and other vehicles. Because 
rubber is elastic, rubber tires help smooth out the 
bumps in the road. Rubber tires also grip the road, 
stopping a vehicle from sliding as it goes around 
corners. Rubber is tough, so tires last a long 


time even though they roll along 








rough roads. The huge tires on this 


truck smooth out 
rough roads. 






# The inner 
” tube can be seen 

in this cross section 
of a bicycle tire. 






A car tire is made of rubber, ` 


strong fabric, and steel wire. The 





f Donotuseit! | 
bursting if it gets a hole.They also Because rubber is & 


f good at gripping, E 


E we do not use it # 
to make things 
= thatwewantto | 


inside. When you pump up E be slippery. So we B 


fabric and wire stop the tire from 





make the tire stronger. Bicycle 






tires have rubber inner tubes 














tire, air goes into the inner tube. E would notuse È 


y rubber to make a f 
A playground slide. F 







Some tires on trucks and buses 


rae a 





have rubber inner tubes, too. 
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Rubber is a good material for car and truck tires 


because it is tough. It also lasts a long time. These 
properties of rubber make it useful for making 


many objects. 


Wipers for car windshields are made from strips of 
rubber held along one edge by metal or plastic. The 
rubber strip wipes water off the glass, drying it. Rubber 
is bendable and soft, so the wiper can 


press hard on the glass 








without scratching it. Because rubber is tough, wiper 


blades last a long time. 
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Rubber boats 
can hit rocks and 
not be damaged. 
A wooden boat 
would be wrecked 
on rocks like 





Toys for dogs 







are made from 

rubber. Because the 

rubber is soft, the dog 
can hold the toy without 

hurting its teeth. Because the rubber is 

tough, the toy lasts a long time even if 


the dog chews it. 


% 
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\Naterproof Rubber 


Rubber is waterproof and airtight. This means that 
water and air cannot pass through it. Rubber can be 


used to keep liquids and gases in and out of places. 


ai oO —=— 


Keeping things out 


People wear rubber gloves to stop harmful chemicals 


in cleaning materials from touching their 









skin. Rubber boots keep your feet dry 
when it is wet. A layer of rubber 
can be put on clothes to make 


them waterproof. 





This fisher is wearing 
waders made from a 
waterproof fabric. 
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A flexible rubber hose 
carries water from a 
faucet to the yard. 






Keeping things in 
A rubber hot-water bottle keeps sore body parts warm. 
. The tough, thick rubber means that the bottle does not 
burst or leak. Rubber tubes are easy to bend around 
corners. We use them to carry water in washing 
machines and engines. Hoses on fire engines are made 


from a strong fabric that is coated with rubber. 











Sealing with Rubber 


Rubber is waterproof, airtight, bendable, and tough. 
These properties make rubber a good material for 
making stoppers and seals. These are pieces of rubber 


that hold liquids and gases in one place. 












Rubber stoppers are used to 
keep liquid from spilling 
from bottles. The rubber 
squeezes slightly to 
give a tight fit. Airtight 


| rubber seals on the 


"Arr 


| lids of jars keep food 
| fresh. Sink and 
| bathtub drain plugs 
are made from 


y rubber, too. 







This rubber seal fits tightly 
against the glass tube. 
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N^ [he rubber 

> used in ovens 
must be able to get very 

hot without melting. 







An oven has a rubber 
strip around the door that 
keeps hot air in. A refrigerator 

has a seal that keeps warm air out. Car doors _ 
have rubber seals that keep water from getting in 
between the door and the car body. Rubber seals 


around doors in houses can stop drafts. 






Rubber and electricity 
8 Rubber is a good electrical insulator. That means E 
B it does not let electricity flow through it. Rubber is 

B sometimes used as an insulator to cover wires and 
© cables. This means we can touch them safely 

2 without getting an electric shock. 
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sponge and Foam Rubber 


Sponge rubber and foam rubber contain millions of tiny 
bubbles. Because they are mostly made of bubbles, 


sponge and foam rubber are very soft, springy, and light. 


Sponge rubber is made by adding special chemicals to 
the rubber. When the rubber is put into a mold and 


heated, the chemicals make 











gases that form bubbles. 
We use sponge rubber 
to make wetsuits. 
The bubbles in the 
rubber trap warm 
air around a 


person's body. 









Foam rubber is used 
inside these cushions to 
make them soft and 
comfortable. 












= Do not use it! | 
| Sponge rubber and 
© foam rubber are not A 
B very tough. So we do B 
f not use them to make B 
B rubber objects that È 
= need to be long 

B lasting, such as tires. 










P Foam rubber is made by 
"  whipping liquid rubber.This mixes air 
into the rubber, making it frothy. The mixture is put into 
molds. There it sets, trapping the air. It is vulcanized to 

make it tougher. We use foam rubber to make cushions, 


mattresses, pillows, and soft packaging. 
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Rubber and the a 


Rubber does not rot like wood or paper. If we throw 
rubber away, it will stay in the ground for thousands of 
years. Making synthetic rubber also uses up precious 


chemicals from crude oil. 


Reusing rubber 


We can reuse old rubber tires. Worn truck tires are given 
a new layer of rubber so they can be used again. Whole 
tires are made into crash barriers, playground swings, and 
yard containers. Tires are cut up to make rubber shapes. 
These are made into soles for shoes, supports for young 


trees, and water containers. 


save the driver 
of this car 
from injury. 









The surface of this playground 
Is made from recycled 
rubber tires. 
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Recycling rubber 


Old tires are also recycled into new rubber products. Old 
. rubber is hard to turn into fresh rubber. Instead, tires are 
broken into small lumps to make a material called 
crumb rubber. Crumb rubber is added to fresh rubber to 
make many different rubber objects, such as mats, tiles, 


and nonslip surfaces for playgrounds and running tracks. aii) 








The best way to find out more about rubber is to investigate it for yourself. 
Look around your home for things made from rubber, and keep an eye out 

for rubber during your day. Think about why rubber was used for each object. 
What properties make it the best one material to use? You will find the answers 
to many of your questions in this book. You can also look in other books and on 
the Internet. 


Books to read 


Ballard, Carol. Science Answers: Electricity. Chicago: Heinemann Library, 2004. 


Ballard, Carol. Science Answers: Grouping Materials. Chicago: Heinemann Library, 
2003. 


Donald, Rhonda Lucas. Recycling. Danbury, Conn.: Scholastic Library, 2001. 
Hunter, Rebecca. Discovering Science: Matter. Chicago: Raintree, 2003. 


Llewellyn, Claire . Rubber. Danbury, Conn.: Scholastic Library, 2002. 


Using the Internet 


Explore the Internet to find out more about rubber. Have an adult help you use 
a search engine. Type in keywords such as rubber plantation and rubber tires. 











absorb take in 


airtight describes a material that 
does not let air pass through it 


chemical substance that we use 
to make other substances, or for 
jobs such as cleaning 


crude oil oil as it is found 
naturally in the ground 


elastic able to stretch and return 
to its original shape 


fabric flat, bendable piece of 
material made from woven fibers 


friction force that makes it harder 
for two surfaces to slide past 
each other 


gas substance, such as hydrogen 
or air, with no fixed shape that 
expands without limit 


insulator type of material that 
does not let electricity flow 
through it 


latex liquid from a rubber tree 
that natural rubber is made from 


liquid something in a runny state 
that can be poured from one 
container to another 


material matter that things are 
made from 


mold hollow shape that hot, soft 
rubber is pressed into to make 
an object 


plantation area of land where trees 
or other crops are farmed by 
people 


property characteristic or quality 
of a material 


recycle use again 


reuse use an object again after it 
has been used once 


shock-absorbent able to take in 
and smooth out sudden shocks 
and bumps 


strain pour through a sieve to 
separate a solid from a liquid 


synthetic material that is made 
by humans 


tropical from the tropics, which 
is an area of the world near 
the equator 


vulcanization making rubber 
tougher by heating it with sulfur 


washer flat, round piece of rubber 
that keeps water from leaking 
from a tap 


waterproof word that describes a 
material that does not let water 
pass through it 












airtight 5, 22-23, 24 


ball 13 

bicycle parts 17,19 
boats 21 

brake pads 17 


car parts 15,20, 25 
chemicals 7,8,11,22,26 
crude oil 8 

crumb rubber 29 
cushions 27 


door seals 11,25 


elastic 10,12-13,18 
environment 28-29 


fabrics 19, 22, 23 
flashlights 14 
foam rubber 26-27 
friction 16,17 


gloves 10,22 
holding on 16, 18, 19 


hoses 23 
hot-water bottles 11,23 





insulators 5,25 
latex 6-7 


making rubber 7,9,11 
mats 11,16,29 
molds 10,11,26 


natural rubber 6-7 
nonslip surfaces 16, 29 


pencil erasers 7,17 
plantations 6 
playgrounds 28, 29 
properties 5, 10, 20, 24 


recycling 29 

reusing rubber 28 

rubber bands 4, 5, 
12-13 


sealing 24-25 

shock absorbing 14-15 
sink plugs 24 

special rubbers 9 
sponge rubber 26-27 
stoppers 24 

synthetic rubber 8-9, 28 


tires 11, 18-19, 28, 29 

tools 16 

tough rubber 11,20-21, 
24 

tubes 11,23 


vulcanization 11,27 


washers 4,11 
waterproof 5,7,22-24 
wetsuits 26 
windshield wipers 20 




















How We Use Rubber will give you the answers 


to these and many other questions: 

e Where does rubber come from? 

e How are rubber gloves made? 

e Which trees are used to make rubber? 
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